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DETAILED ACTION 

Claim Objections 

1 . Claims 1 and 2 are objected to because of the following informalities: 
In claim 1, line 1 : "Axial" should be changed to --An axial--. 

In claim 1, line 10: "characterized in that" should be changed to —wherein--. 
In claim 2, line 1 : "Chemical" should be changed to -The chemical--. 
In claim 2, lines 1-2: "characterized in that" should be changed to —wherein--. 
Appropriate correction is required. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Muenger 
(US 3,666,423) in view of Vu et al. (US 5,030,789). 

Muenger (see FIGs. 1-7; column 4, line 4 to column 5, line 25) discloses a chemical 
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reactor (1 1) comprising a substantially cylindrical shell (12), closed at the opposite ends by an 
upper bottom (13) and a lower bottom (14), a reaction zone defined in said shell (12), including a 
catalytic bed (see column 5, lines 41-47) and supporting a plurality of heat exchangers (i.e., 
specifically, the two diametrically opposite heat exchanger elements 42 that are located in 
parallel planes equidistant from the central vertical axis; see, e.g., FIGs. 2, 3); said heat 
exchangers being plates of parallelepiped shape and having vertical long sides and short sides 
parallel to a same diameter of the shell (see FIGs. 2, 3, 5). The two heat exchanger elements (42) 
are identical; their short sides have ends arranged on the same imaginary cylindrical surfaces 
having the same radius as the inner radius of the shell (12); their centers are arranged on a same 
diameter of the shell (12); and the heat exchangers centrally define an axial passage (see FIGs. 2, 
3). The sizing of the axial passage to enable personnel access, e.g., to allow for repair, cleaning, 
maintenance, etc., would have been considered routine for one of ordinary skill in the art. 

The apparatus of Muenger is the same as the claimed apparatus, except that Muenger 
does not specifically disclose flat, boxed, plate-shaped parallelepiped heat exchangers. 

Vu et al. teaches a conventional heat exchanger comprising a plurality of flat, boxed, 
plate-shaped parallelepiped heat exchangers (see FIGs. 1, 2 and 4A-4C; column 4, lines 42-45; 
column 8, lines 47-65). 

It would have been obvious for one of ordinary skill in the art at the time the invention 
was made to substitute the flat, boxed, plate-shaped heat exchangers of Vu et al. for the heat 
exchangers (42) in the apparatus of Muenger, for the reason of the various advantages described 
by Vu et al. (see, e.g., column 2, lines 22-29). Furthermore, the substitution of known equivalent 
structures involves only ordinary skill in the art. In re Fout 213 USPQ 532 (CCPA 1982); In re 
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Susi 169 USPQ 423 (CCPA 1971); In re Siebentritt 152 USPQ 618 (CCPA 1967); In re Ruffl 18 
USPQ 343 (CCPA 1958), and when the prior art that is altered by the mere substitution of one 
element for another known in the field, the combination must do more than yield a predictable 
result, KSR International Co. v. Teleflex Inc., 550 U.S. -, 82 USPQ2d 1385 (2007). 

3. Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schneider 
(US 3,156,538) in view of Vu et al. (US 5,030,789). 

Schneider (see FIGs. 1-3; column 3, line 27 to column 5, line 44) discloses a chemical 
reactor comprising a substantially cylindrical shell ( 1 0), closed at the opposite ends by upper and 
lower bottoms, a reaction zone defined in said shell (10), including a catalytic bed (C) and 
supporting a plurality of heat exchangers (i.e., specifically, the two diametrically opposite heat 
exchanger elements 18, located in parallel planes equidistant from the central vertical axis; see, 
e.g., FIG. 1); said heat exchangers (18) having vertical long sides and short sides parallel to a 
same diameter of the shell (see FIGs. 1-3). The two diametrically opposite heat exchangers (18) 
are identical; their short sides have ends arranged on the same imaginary cylindrical surfaces 
having the same radius as the inner radius of the shell (10); their centers are on a same diameter 
of the shell (10); and the heat exchangers (18) centrally define an axial passage (see FIGs. 1, 2). 
The sizing of the axial passage to enable personnel access, e.g., to allow for repair, cleaning, 
maintenance, etc., would have been considered routine for one of ordinary skill in the art. (see 
also, column 6, lines 23-31, for the suggestion of access into the reactor via manways). 

The apparatus of Schneider is the same as the claimed apparatus, except that Schneider 
does not specifically disclose flat, boxed, plate-shaped parallelepiped heat exchangers. 

Vu et al. teaches a conventional heat exchanger comprising a plurality of flat, boxed, 
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plate-shaped parallelepiped heat exchangers (see FIGs. 1, 2 and 4A-4C; column 4, lines 42-45; 
column 8, lines 47-65). 

It would have been obvious for one of ordinary skill in the art at the time the invention 
was made to substitute the flat, boxed, plate-shaped heat exchangers of Vu et al. for the heat 
exchangers (18) in the apparatus of Schneider, for the reason of the various advantages described 
by Vu et al. (see, e.g., column 2, lines 22-29). Furthermore, the substitution of known equivalent 
structures involves only ordinary skill in the art, and when the prior art that is altered by the mere 
substitution of one element for another known in the field, the combination must do more than 
yield a predictable result. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
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scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 

4. Claims 1 and 2 are provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1-12 of copending Application No. 
10/566,120 (PG-PUB US 2006/0275190) in view of Vu et al. (US 5,030,789). 
This is a provisional obviousness-type double patenting rejection. 

Application No. 10/566,120 similarly claims an axial pseudo-isothermal chemical reactor 
comprising a substantially cylindrical shell, said shell defining a reaction zone for conducting a 
heterogeneous chemical reaction and containing a plurality of coil heat exchangers (see claim 1). 
The heat exchangers are arranged within the substantially cylindrical shell according to the 
instantly claimed configuration (see claims 10-12, which define the arrangement illustrated in 
FIG. 7. The figure is identical to FIG. 4 of the instant application). 

Application No. 10/566,120, however, fails to claim a plurality of flat, boxed, plate- 
shaped heat exchangers, having the shape of a parallelepiped with vertical long sides. 

Vu et al. teaches a conventional heat exchanger comprising flat, boxed, plate-shaped heat 
exchangers, having the shape of a parallelepiped with vertical long sides (see FIGs. 1, 2 and 4A- 
4C; column 4, lines 42-45; column 8, lines 47-65). 

It would have been obvious for one of ordinary skill in the art at the time the invention 
was made to substitute the flat, boxed, plate-shaped heat exchangers of Vu et al. for the coil heat 
exchangers in Application No. 10/566,120, for the reason of the various advantages described by 
Vu et al. (see, e.g., column 2, lines 22-29). Furthermore, the substitution of known equivalent 
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structures involves only ordinary skill in the art, and when the prior art that is altered by the mere 
substitution of one element for another known in the field, the combination must do more than 
yield a predictable result. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER A. LEUNG whose telephone number is (571) 272- 
1449. The examiner can normally be reached on 9:30 am - 5:30 pm Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on (571) 272-1444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jennifer A. Leung/ 

Primary Examiner, Art Unit 1797 



